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1. INTRODUCTION {#irv12568-sec-0005}
===============

Millions of influenza‐related illnesses and outpatient medical visits, and between 140 000‐710 000 influenza‐related hospitalizations and 12 000‐56 600 influenza‐related deaths occur annually in the United States.[1](#irv12568-bib-0001){ref-type="ref"} Annual influenza vaccination is the most effective method for preventing influenza.[2](#irv12568-bib-0002){ref-type="ref"}, [3](#irv12568-bib-0003){ref-type="ref"} Since the 2010‐11 influenza season, annual influenza vaccination has been recommended by the Advisory Committee on Immunization Practices (ACIP) for all persons ≥6 months of age.[2](#irv12568-bib-0002){ref-type="ref"}, [3](#irv12568-bib-0003){ref-type="ref"} Prior to this recommendation, the ACIP recommendations focused on children 6 months‐18 years, adults ≥50 years, and persons at high‐risk for complications from influenza and their close contacts; recommendations did not include adults 19‐49 years without a high‐risk condition.[4](#irv12568-bib-0004){ref-type="ref"} Despite the inclusion of all adults in the universal recommendation, influenza vaccination coverage among adults remains low.[5](#irv12568-bib-0005){ref-type="ref"}, [6](#irv12568-bib-0006){ref-type="ref"} Efforts to increase annual influenza vaccination coverage among adults are needed.

Influenza vaccination reminders have been documented to improve influenza vaccination rates and are recommended by ACIP to be implemented by providers.[2](#irv12568-bib-0002){ref-type="ref"}, [7](#irv12568-bib-0007){ref-type="ref"}, [8](#irv12568-bib-0008){ref-type="ref"} Only 25% of primary care physicians issued reminders in the 2010‐11 influenza season,[9](#irv12568-bib-0009){ref-type="ref"} and adults reported a similar rate (23.2%) during the 2008‐09 vaccination season.[10](#irv12568-bib-0010){ref-type="ref"} Delivery methods for reminders have included letters, postcards, phone calls, and text messages to mobile devices.[11](#irv12568-bib-0011){ref-type="ref"}, [12](#irv12568-bib-0012){ref-type="ref"}, [13](#irv12568-bib-0013){ref-type="ref"} Reminders can be automatically generated through electronic medical records, pharmacy data systems, or immunization information systems (IIS).[2](#irv12568-bib-0002){ref-type="ref"}, [8](#irv12568-bib-0008){ref-type="ref"}, [14](#irv12568-bib-0014){ref-type="ref"}, [15](#irv12568-bib-0015){ref-type="ref"}, [16](#irv12568-bib-0016){ref-type="ref"}

This study was designed to describe the receipt of reminders by adults during the 2011‐12 influenza season and differences by sex, age, education, race/ethnicity, having a usual healthcare provider (HCP), health insurance status, and high‐risk condition. Additionally, associations between influenza vaccination coverage and reminders of influenza vaccination were investigated.

2. METHODS {#irv12568-sec-0006}
==========

2.1. Data source {#irv12568-sec-0007}
----------------

We analyzed data on respondents aged 18 years and older from the March 2012 National Flu Survey (NFS). Details regarding the NFS conducted during the 2011‐12 influenza season in the United States have been previously reported.[17](#irv12568-bib-0017){ref-type="ref"}, [18](#irv12568-bib-0018){ref-type="ref"} The NFS was a random digit dial telephone survey that collected data from two sample frames: one landline and one cellular telephone. Households were screened into the survey based on the presence of a household member aged 18 years or older. Cellular telephone respondents were screened into the survey if they reported that they do not maintain a landline telephone in their household or they maintain a landline but make and receive most of their calls on a cellular telephone.

2.2. Survey instrument {#irv12568-sec-0008}
----------------------

Interviews were conducted from March 1‐29, 2012. Relative to July 1, 2011, adults were asked whether they received an influenza vaccination, whether they received any reminder for influenza vaccination, and how many times they visited a HCP. Adults who reported they received a reminder were asked who sent the reminder and how the reminder was sent. Respondents were also asked whether they had a HCP that they usually go to for preventive care (usual HCP). These questions were asked as follows: (1) "Since July 1st, 2011 have you had a flu vaccination? It could have been a shot or a spray, drop, or mist in the nose." (2) "Since July 1st, 2011, did your doctor or other health professional remind you in some way by mail, email, phone call, or text message that you should get a flu vaccination this flu season? Posted signs, newsletters, pamphlets, or television and radio ads should not be considered a reminder." (3) "How was the reminder communicated to you? (choices: Mail, Phone Call, Email, Text Message, Other, Don\'t Know, Refused)" (4) "Who sent you this reminder? (choices: Doctor\'s office, Health clinic, Insurance company, Pharmacy, Other, Don\'t Know, Refused)" (5) "Is there a place you usually go when you need routine or preventive medical care, such as a physical exam or check‐up?" (6) "How many times since July 1st have you visited a doctor or other health professional about your own health at a doctor\'s office, hospital, clinic, or some other place?".[19](#irv12568-bib-0019){ref-type="ref"} Respondents were considered to have received a reminder if they answered "yes" to question 2) above.

Adults who reported visiting a HCP at least once since July 1, 2011 were asked whether they received a recommendation for influenza vaccination. Those reporting they received a recommendation were asked whether they received an offer to be vaccinated. Participants were asked, "At one or more of these visits, did your doctor or other health care professional recommend that you should get a flu vaccination, should not get a flu vaccination, or did not give a recommendation either way?" This variable was dichotomized into "recommendation" or "no recommendation." Recommendation to get an influenza vaccination was reported by 5364 respondents. No recommendation included those visiting a HCP who were given a recommendation to *not* get an influenza vaccination (n = 307), those visiting a HCP who were not given a recommendation either way (n = 5765), and adults who did not visit a HCP and thus did not get a recommendation (n = 3427). The question regarding offer of influenza vaccination was "During your visits to the doctor or other health professional, did your doctor or other health professional offer the flu vaccination to you?"

Demographic questions asked of adults included age, sex, race/ethnicity, and level of education. Participants were asked whether they had health insurance or a medical condition which placed them at an increased risk for influenza‐related complications (high‐risk condition). To classify someone as having a high‐risk condition, participants were asked whether they had ever been told by a doctor or other health professional that they had asthma, diabetes, heart disease, a lung condition other than asthma, a kidney condition, obesity, sickle cell anemia or other anemia, a neurological or neuromuscular condition, a liver condition, or a weakened immune system caused by chronic illness or by medications taken for chronic illness. Participants responding that they had been told they had one of these conditions and who currently had the conditions were considered to have a high‐risk condition.

2.3. Statistical methods {#irv12568-sec-0009}
------------------------

The percentage of adults who received a reminder for influenza vaccination since July 1, 2011 was calculated overall and by demographic and other characteristics. Wald chi‐square and pair‐wise comparison t tests were conducted to test associations. Among adults who received a reminder, the percentages of who sent the reminders and how the reminders were communicated were also calculated. Respondents who refused to answer a specific question or who answered "don\'t know" were excluded from analyses.

Bivariate analyses were conducted to investigate associations between the dependent variables (receipt of reminders or influenza vaccination) and each independent variable. Two multivariable models were analyzed with receipt of reminder for influenza vaccination and influenza vaccination as the dependent variables. Independent variables were sex, age (18‐49, 50‐64, or 65+ years), education (\<12 years, 12 years, some college, college graduate), race/ethnicity (Hispanic, black non‐Hispanic, white non‐Hispanic, Asian non‐Hispanic, other, or multiracial non‐Hispanic), having a usual HCP (yes, no), health insurance status (yes, no), and high‐risk condition (yes, no). All variables mentioned above were maintained in the adjusted model in Table 2. The model with influenza vaccination as the dependent variable included receipt of reminder as an independent variable and two additional independent variables: number of HCP visits (0 visits, 1 visit, 2‐3 visits, 4‐9 visits, or ≥10 visits) and recommendation and offer for influenza vaccination (recommendation and offer, recommendation but no offer, or no recommendation (including those with no doctor visit since July 1). The "no recommendation" category included respondents who reported not visiting a HCP since July 1, 2011. However, adults who did not have information about influenza vaccination (0.3%, n = 41) were excluded from the model used to explore the relationship between receipt of a reminder and influenza vaccination.

Unadjusted and adjusted prevalence estimates were reported with 95% confidence intervals (95% CI) based on predicted marginals. Similarly, adjusted prevalence ratios (APR) were reported with 95% CIs. All differences noted in the results were statistically significant at a *P‐*value \< .05. Analyses were conducted using SAS release 9.3 (SAS Inc. Cary, NC) and SUDAAN release 11.0.0 (Research Triangle Park, NC, <http://sudaansupport.rti.org/sudaan/page.cfm/About_SUDAAN>) statistical software to take into account the complex survey design. All estimates were weighted based upon probability of selection of the telephone number, adjustments for non‐response at the household level and screening stage, probability of selecting the adult of interest in the household, person non‐response, and a ratio adjustment to population controls (age, sex, race/ethnicity, and geographic area). The NFS was reviewed and approved by the CDC National Center for Health Statistics Ethics Review Board, as part of the National Immunization Survey family of surveys.

3. RESULTS {#irv12568-sec-0010}
==========

3.1. Study population {#irv12568-sec-0011}
---------------------

The Council of American Survey Research Organizations (CASRO) response rate was 31.4% for landline and 18.3% for cellular telephones[19](#irv12568-bib-0019){ref-type="ref"}; the sample included 15 630 adults. Of the 15 630 adult respondents, 515 (3.29%) were missing a response for the reminder question, limiting our sample size to 15 115 respondents.

3.2. Receipt of reminders {#irv12568-sec-0012}
-------------------------

Among study participants, 17.2% of adults reported receiving reminders for influenza vaccination during the 2011‐12 season (Table [1](#irv12568-tbl-0001){ref-type="table"}). Hispanics (19.6%) and non‐Hispanic blacks (24.8%) were more likely to report receiving reminders than non‐Hispanic whites (14.4%).

###### 

Characteristics of adult respondents aged 18 y and older overall and among those who received a reminder for influenza vaccination since July 1, 2011, United States, March 2012 National Flu Survey

  Characteristics                                              Total   Received a Reminder[h](#irv12568-note-0005){ref-type="fn"}   
  ------------------------------------------------------------ ------- ------------------------------------------------------------ -----------------------------------------------------------
  Sex                                                                                                                               
  Female                                                       7473    50.2 (48.7‐51.7)                                             18.3 (16.7‐20.0)
  Male                                                         7642    49.8 (48.3‐51.3)                                             16.1 (14.6‐17.7)
  Age                                                                                                                               
  18‐49 y                                                      5776    58.6 (57.3‐60.0)                                             17.4 (15.8‐19.2)
  50‐64 y                                                      4605    24.6 (23.5‐25.8)                                             16.2 (14.4‐18.1)
  65+ y                                                        4734    16.7 (15.9‐17.6)                                             18.0 (16.3‐19.8)
  Education                                                                                                                         
  \<12 y                                                       1194    10.0 (9.1‐11.1)                                              19.7 (15.7‐24.4)
  12 y                                                         2680    22.6 (21.2‐24.0)                                             15.8 (13.5‐18.3)
  Some college                                                 3614    29.2 (27.7‐30.7)                                             16.8 (14.6‐19.4)
  College graduate                                             6169    38.3 (36.8‐39.8)                                             17.2 (15.6‐18.9)
  Race/ethnicity                                                                                                                    
  Hispanic                                                     1586    13.9 (12.8‐15.2)                                             19.6 (16.0‐23.8)[c](#irv12568-note-0008){ref-type="fn"}
  Black, non‐Hispanic                                          1734    12.1 (11.0‐13.2)                                             24.8 (20.9‐29.2)[c,d](#irv12568-note-0008){ref-type="fn"}
  White, non‐Hispanic                                          10687   67.3 (65.8‐68.8)                                             15.4 (14.2‐16.6)[a,b](#irv12568-note-0008){ref-type="fn"}
  Asian, non‐Hispanic                                          660     4.3 (3.8‐4.9)                                                15.9 (12.4‐20.2)[b](#irv12568-note-0008){ref-type="fn"}
  Other or Multiracial, non‐Hispanic                           448     2.3 (1.9‐2.9)                                                18.8 (13.4‐25.7)
  Usual HCP[i](#irv12568-note-0005){ref-type="fn"}                                                                                  
  Yes                                                          13669   87.9 (86.8‐88.9)                                             18.6 (17.4‐19.9)[b](#irv12568-note-0008){ref-type="fn"}
  No                                                           1425    12.1 (11.1‐13.2)                                             6.9 (5.2‐9.1)[a](#irv12568-note-0008){ref-type="fn"}
  Health Insurance[j](#irv12568-note-0007){ref-type="fn"}                                                                           
  Yes                                                          12158   82.5 (81.0‐83.8)                                             18.1 (16.9‐19.4)[b](#irv12568-note-0008){ref-type="fn"}
  No                                                           1548    17.5 (16.2‐19.0)                                             11.8 (9.5‐14.7)[a](#irv12568-note-0008){ref-type="fn"}
  High‐Risk Condition[k](#irv12568-note-0008){ref-type="fn"}                                                                        
  Yes                                                          4875    29.2 (27.9‐30.6)                                             20.7 (18.6‐22.9)[b](#irv12568-note-0008){ref-type="fn"}
  No                                                           9159    70.8 (69.4‐72.1)                                             15.7 (14.3‐17.1)[a](#irv12568-note-0008){ref-type="fn"}

^a,b,c,d^The presence or absence of superscripted letters denotes whether that estimate was significantly different at *P *\<* *.05 from another row, and denotes which row it differed from (a, b, c, d), based on pair‐wise comparison *t* test. For example, the percentage of Hispanics who reported receiving reminders (19.6%) was significantly different from the percentage of non‐Hispanic whites who reported receiving reminders (15.4%).

^e^Unweighted sample size.

^f^Weighting based on two sample frames (landline and cell phone) subdivided into two strata: an oversampling area and a non‐oversampling area, to achieve higher proportional representation among three minority race/ethnicity groups---Hispanic, non‐Hispanic black, and non‐Hispanic Asian. Oversampling among landline telephones was performed at the county level. Oversampling for cell phone was performed at the state level.

^g^95% confidence intervals; all percentages and CIs are based on weighted analysis of data using SUDAAN.

^h^"Since July 1, 2011, did your doctor or other health professional remind you some way by mail, email, phone call, or text message to get a flu vaccination? Posted signs, newsletters, pamphlets, or television and radio ads were not considered a reminder."

^i^"Is there a place you usually go when you need routine or preventive medical care, such as a physical exam or check‐up?"

^j^"Do you have any kind of health care coverage, including health insurance, prepaid plans such as HMOs, or government plans such as Medicare?"

^k^To classify someone as having a high‐risk condition, participants were asked a series of related questions. First, participants were asked whether a doctor, nurse, or other health professional had ever said the survey participant has asthma, diabetes, heart disease, or any of the following list of health conditions: a lung condition other than asthma, a kidney condition, obesity, sickle cell anemia or other anemia, a neurological or neuromuscular condition, a liver condition, or a weakened immune system caused by chronic illness or by medications taken for chronic illness. Participants answering "yes" that they had ever been told they had one of these conditions were then asked whether they still have asthma, diabetes, heart disease, or any one of these additional conditions. Anyone indicating that they still had asthma, diabetes, heart disease, or any one of the additionally listed conditions was considered to have a high‐risk condition in this analysis.

HCP, healthcare professional.

John Wiley & Sons, Ltd

Participants who reported having a usual HCP (18.6%), health insurance (18.1%), or a high‐risk condition (20.7%) were more likely to report receiving reminders compared to the respective reference groups.

Reminders for influenza vaccination were most often reported to be sent by a doctor\'s office (65.2%), followed by a health clinic (21.8%), an insurance company (8.9%), and a pharmacy (4.1%) (Figure [1](#irv12568-fig-0001){ref-type="fig"}). The reminder was reported to be communicated by mail (41.7%), email (19.3%), phone call (15.3), text message (1.1%), or some other source (22.6%).

![Reported source of reminder (A) for influenza vaccination and the type of reminder received (B), United States, March 2012 National Flu Survey (NFS). ^a^Missing responses, refusals, and responses of "don\'t know" for source (n = 201, 6.9%) and type (n = 46, 1.6%) of reminder were excluded from analyses](IRV-12-605-g001){#irv12568-fig-0001}

Having a usual HCP (APR = 2.56, 95% CI: 1.85‐3.54) was the strongest predictor of reporting receipt of a reminder for influenza vaccination when controlling for sex, age category, race/ethnicity, education, health insurance, and high‐risk condition (Table [2](#irv12568-tbl-0002){ref-type="table"}). Hispanics (APR = 1.50, 95% CI: 1.20‐1.88) and non‐Hispanic blacks (APR = 1.70, 95% CI: 1.40‐2.05) were more likely to report receiving reminders than non‐Hispanic whites when controlling for the other variables. Adults who reported having health insurance (APR = 1.38, 95% CI: 1.07‐1.78) or a high‐risk condition (APR = 1.24, 95% CI: 1.08‐1.44) were more likely to report receiving reminders for influenza vaccination compared to the respective reference group.

###### 

Association between demographic characteristics and receipt of reminders[a](#irv12568-note-0010){ref-type="fn"} for influenza vaccination, since July 1, 2011, March 2012 National Flu Survey, United States

  Characteristic                                               Adjusted[b](#irv12568-note-0011){ref-type="fn"}   
  ------------------------------------------------------------ ------------------------------------------------- --------------------------------------------------------------
  Sex                                                                                                            
  Female                                                       17.4 (15.8‐19.2)                                  1.04 (0.91‐1.20)
  Male                                                         16.7 (15.2‐18.4)                                  Ref[f](#irv12568-note-0015){ref-type="fn"}
  Age                                                                                                            
  18‐49 y                                                      17.9 (16.2‐19.9)                                  Ref
  50‐64 y                                                      15.7 (13.9‐17.6)                                  0.87 (0.75‐1.02)
  65+ y                                                        16.4 (14.7‐18.4)                                  0.92 (0.78‐1.07)
  Education                                                                                                      
  \<12 y                                                       18.4 (14.6‐23.0)                                  Ref
  12 y                                                         16.2 (13.9‐18.9)                                  0.88 (0.67‐1.15)
  Some college                                                 16.8 (14.7‐19.2)                                  0.91 (0.70‐1.19)
  College graduate                                             17.4 (15.7‐19.2)                                  0.94 (0.73‐1.21)
  Race/ethnicity                                                                                                 
  Hispanic                                                     21.9 (17.9‐26.6)                                  **1.50 (1.20‐1.88)** [g](#irv12568-note-0016){ref-type="fn"}
  Black, non‐Hispanic                                          24.7 (20.9‐29.0)                                  **1.70 (1.40‐2.05)**
  White, non‐Hispanic                                          14.6 (13.3‐16.0)                                  Ref
  Asian, non‐Hispanic                                          16.9 (13.1‐21.6)                                  1.16 (0.89‐1.52)
  Other or multiracial, non‐Hispanic                           19.0 (13.4‐26.2)                                  1.30 (0.92‐1.85)
  Usual HCP[h](#irv12568-note-0017){ref-type="fn"}                                                               
  Yes                                                          18.3 (17.0‐19.6)                                  **2.56 (1.85‐3.54)**
  No                                                           7.1 (5.2‐9.7)                                     Ref
  Health insurance[i](#irv12568-note-0018){ref-type="fn"}                                                        
  Yes                                                          17.9 (16.5‐19.3)                                  **1.38 (1.07‐1.78)**
  No                                                           13.0 (10.2‐16.3)                                  Ref
  High‐risk condition[j](#irv12568-note-0019){ref-type="fn"}                                                     
  Yes                                                          19.7 (17.6‐22.1)                                  **1.24 (1.08‐1.44)**
  No                                                           15.9 (14.5‐17.3)                                  Ref

Bold values indicate statistically significant odds ratios.

"Since July 1, 2011 did the survey participant\'s doctor or other health professional remind the survey participant in some way by mail, email, phone call, or text message to get a flu vaccination?" Posted signs, newsletters, pamphlets, or television and radio ads were not considered a reminder?

Adjusted for sex, age, education, race/ethnicity, usual HCP, health insurance, and high‐risk condition (n = 13 472).

The predicted marginal model was used to estimate recommendation prevalence.

Prevalence ratio interpreted as the odds of report of recommendation given the characteristic for the exposure variable compared to the exposure variable reference group.

95% confidence intervals.

Reference group.

Bolded prevalence ratios and 95% CI indicate statistical significance, *P *\<* *.05.

"Is there a place you usually go when you need routine or preventive medical care, such as a physical exam or check‐up?"

"Do you have any kind of health care coverage, including health insurance, prepaid plans such as HMOs, or government plans such as Medicare?"

To classify someone as having a high‐risk condition, participants were asked a series of related questions. First, participants were asked whether a doctor, nurse, or other health professional had ever said the survey participant has asthma, diabetes, heart disease, or any of the following list of health conditions: a lung condition other than asthma, a kidney condition, obesity, sickle cell anemia or other anemia, a neurological or neuromuscular condition, a liver condition, or a weakened immune system caused by chronic illness or by medications taken for chronic illness. Participants answering "yes" that they had ever been told they had one of these conditions were then asked whether they still have asthma, diabetes, heart disease, or any one of these additional conditions. Anyone indicating that they still had asthma, diabetes, heart disease, or any one of the additionally listed conditions was considered to have a high‐risk condition in this analysis.

HCP, healthcare professional.

John Wiley & Sons, Ltd

3.3. Association between receipt of reminders and vaccination coverage {#irv12568-sec-0013}
----------------------------------------------------------------------

Among adult respondents, 45.3% (95% CI: 43.8‐46.8) reported receiving an influenza vaccination since July 1, 2011. During the 2011‐12 influenza season, a higher percentage of adults who reported receipt of a reminder for influenza vaccination were vaccinated (57%, 95% CI: 53.4‐60.5) compared to adults who did not report receipt of a reminder (42.8%, 95% CI: 41.2‐44.5) (*P *\<* *.0001). Based on the multivariable model, adults who reported receiving a reminder for influenza vaccination were more likely to report being vaccinated for influenza than adults who did not receive a reminder (APR 1.15, 95% CI: 1.06‐1.25, *P *\<* *.05), controlling for all independent variables.

4. DISCUSSION {#irv12568-sec-0014}
=============

About 17% of adults reported receiving reminders during the 2011‐12 influenza season. The rate of receiving reminders for influenza vaccination may have decreased from the 23% estimate reported from the 2008‐09 vaccination season.[10](#irv12568-bib-0010){ref-type="ref"} Of all the variables investigated in our study, having a usual HCP has the strongest association with reported receipt of a reminder, and most of the reminders were reported to have been sent by doctors' offices. In addition, report of receipt of an influenza vaccination reminder during the 2011‐12 influenza season was associated with receipt of influenza vaccination.

Non‐Hispanic blacks and Hispanics were more likely to report receiving reminders than non‐Hispanic whites. This could be due to differences in the types of healthcare facilities that these groups typically visit for their influenza vaccinations. Studies show that non‐Hispanic blacks and Hispanics are more likely to be vaccinated in medical settings compared to non‐Hispanic whites.[20](#irv12568-bib-0020){ref-type="ref"} Our study found that the majority of reminders received were from doctor\'s offices and few reminders came from non‐medical settings such as pharmacies. Therefore, if medical settings developed their reminders based on previous season vaccination, those non‐Hispanic blacks and Hispanics being vaccinated in medical settings would be more likely than non‐Hispanic whites to receive reminders. Additionally, during the 2011‐12 season, non‐medical settings were more commonly reported as place of adult influenza vaccination compared to the 2010‐11 season; therefore, these settings should consider sending reminders to all of their patients.[20](#irv12568-bib-0020){ref-type="ref"} Additionally, other possible sources of reminders for influenza vaccination (ie, insurance companies) may reach healthy adults who may not routinely see providers during an influenza season.

Although we found non‐Hispanic black and Hispanic adults to be more likely than non‐Hispanic white adults to receive a reminder for influenza vaccination, vaccination coverage among these adults is lower than non‐Hispanic whites.[5](#irv12568-bib-0005){ref-type="ref"}, [6](#irv12568-bib-0006){ref-type="ref"} Reminders may not be as effective for these groups, perhaps due to different knowledge and attitudes about influenza vaccination or how the reminders are communicated. Providers should not only send reminders to all patients but also ensure that the reminders they send are culturally sensitive.[21](#irv12568-bib-0021){ref-type="ref"} Exploring why reminders might not be as effective in these groups in future studies would be beneficial. This information could provide guidance on the most influential language, formats, and sources of reminders for influenza vaccination. Previous research has indicated a variety of other factors that contribute to racial/ethnic differences in adult vaccination rates, including patient, provider, and system factors.[22](#irv12568-bib-0022){ref-type="ref"}, [23](#irv12568-bib-0023){ref-type="ref"}, [24](#irv12568-bib-0024){ref-type="ref"}, [25](#irv12568-bib-0025){ref-type="ref"}

Prior to the universal influenza vaccination recommendation, individuals with high‐risk conditions were a priority group for annual influenza vaccination.[2](#irv12568-bib-0002){ref-type="ref"}, [4](#irv12568-bib-0004){ref-type="ref"} In 2000, healthcare practices able to generate lists of elderly patients and patients with chronic illness were more likely to send reminders about the need for influenza vaccination compared to other practices.[26](#irv12568-bib-0026){ref-type="ref"} Our finding that adults with high‐risk conditions were more likely to report receiving reminders could reflect a continuation of this practice. Further, individuals with chronic illnesses have more HCP visits than healthy people and may be more likely to be included in system queries to produce reminders.[27](#irv12568-bib-0027){ref-type="ref"} Current provider practices regarding reminders for influenza vaccination of adults should include all patients.

More than 20% of the adults receiving reminders for influenza vaccination in our study reported the reminder was received in some manner "other" than mail, phone, email, or text. "Other" might represent confusion between reminders and recommendations for influenza vaccination given during HCP visits. Although clear distinctions exist between the definitions of reminders and recommendations, these distinctions may not have been clear for survey participants. Analysis of receipt of recommendations for influenza vaccination from NFS has been reported separately.[28](#irv12568-bib-0028){ref-type="ref"} Respondents may also have received multiple types of reminders and selected "other" due to their inability to select multiple methods in the survey.

A previous study found that employers were the most important source of reminders.[10](#irv12568-bib-0010){ref-type="ref"} However, employer was not an option for reminder source in our questionnaire. Although no respondents answered "other" regarding the source of the reminder they received, if employer had been a potential answer, perhaps respondents would have remembered the reminder they received from these sources.

Studies have shown that IIS is an effective source of reminder/recall messages for increasing vaccination rates in pediatric populations[29](#irv12568-bib-0029){ref-type="ref"}, [30](#irv12568-bib-0030){ref-type="ref"}, [31](#irv12568-bib-0031){ref-type="ref"} and the Community Preventive Services Task Force recommends use of IIS.[16](#irv12568-bib-0016){ref-type="ref"} Barriers to sending reminders for immunization include resource constraints and concerns about access to completed immunization histories.[32](#irv12568-bib-0032){ref-type="ref"}, [33](#irv12568-bib-0033){ref-type="ref"} IIS can address these barriers as they consolidate vaccination histories across vaccination providers to provide the most complete immunization history for a patient, and reminder messages can be generated centrally by health departments to reduce resource burdens on providers. The Standards for Adult Immunization Practice calls for immunizing providers to document receipt of vaccination in IIS and for health departments to increase IIS access and use by providers of adults.[34](#irv12568-bib-0034){ref-type="ref"} Adult participation in IIS was low in 2012, with only 25% participating in an IIS.[35](#irv12568-bib-0035){ref-type="ref"} As these standards are implemented, IIS may achieve higher rates of adult participation and become even more effective in improving adult influenza vaccination rates.

Several barriers to HCP use of reminders have been identified. One barrier is a lack of an electronic health record (EHR) that could generate reminders. With implementation and adoption of meaningful use of EHR technology, more HCP will likely have EHRs with capacities to generate reminders.[36](#irv12568-bib-0036){ref-type="ref"} However, a HCP survey in 2010 showed that 55% of HCP issued reminders for check‐ups and well‐care visits but only 40% issued influenza vaccination reminders, suggesting that even when reminder systems exist, they are not used for influenza vaccination.[9](#irv12568-bib-0009){ref-type="ref"} A published systematic review of the literature found that reminders increased vaccination rates in all types of primary care settings and that all types of reminders were associated with increased vaccination rates.[7](#irv12568-bib-0007){ref-type="ref"} As most studies focus on specific practice types, HCP may be reluctant to implement reminders if they perceive the findings do not apply to their own practice. Further, HCP may be reluctant because specific recommendations regarding how and how often a reminder should be sent have not been made.

This study has several limitations due to the design and rapid collection of the information. First, all data relied upon self‐report, including vaccination status that was not validated with medical records, and are subject to recall bias. Second, vaccinated individuals may have been more likely to remember receipt of vaccination reminders. Third, the CASRO response rate was low and non‐response bias may remain even after weighting adjustments. Fourth, households were excluded that did not have telephone service or that did not respond to early call attempts which could result in non‐response bias. Fifth, selection bias could occur if respondents had particularly strong feelings for or against influenza vaccination. Additionally, interaction terms were not included in the models; therefore, the APR for effect of reminder may be underestimated.

In conclusion, receipt of reminders for influenza vaccination was infrequently reported to be received by adults during the 2011‐12 influenza season; however, receipt of reminders was associated with adult influenza vaccination. Reminders of influenza vaccination are important tools in the efforts to improve adult influenza vaccination coverage, and full integration of reminders into all healthcare systems could help improve factors that potentially contribute to current differences in receipt of reminders. To assist with efforts to increase influenza vaccination coverage among adults, all adults should be reminded to get vaccinated at the beginning of each season regardless of whether they have a scheduled provider visit. A variety of methods (ie, postcards, phone calls, text messages, and emails) to communicate reminders of influenza vaccination can be utilized to reach adults of all ages.
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